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METHODS OF GOVERNMENT ASSISTANCE TO RESEARCH AND  DEVELOPMENT^ 
by Murray L. Ideidenbaum 
Studies  of t he  major i ndus t r i a l i zed  economies suggest t h a t  advances i n  
p roduc t iv i ty  -- r a t h e r  than merely add i t ions  t o  the  s tock  of cap i ta l  o r  t he  l abor  
f o r c e  -- account f o r  an important share  of economic growth.2 
proposed t h a t  plans f o r  a t t a i n i n g  rapid expansion of economic growth should 
emphasize speeding up t echn ica l  change and i n n ~ v a t i o n . ~  
one p o s s i b i l i t y  f o r  acce le ra t ing  such app l i ca t ions  of sc ience  and technology -- 
governmental encouragement of the  p r iva t e  performance of research  and develop- 
ment (R & D). An examination of such e f f o r t s  i n  t h e  more r a p i d l y  developing 
na t ions  revea ls  t h a t  a wide variety of mechanisms exists through which govern- 
mental a u t h o r i t i e s  can encourage p r iva t e  R & D undertakings. 
i n d i c a t e s  t h e  major ca t egor i e s  of such publ ic  a i d  and also p resen t s  some of 
t he  l i m i t a t i o n s  t o  t h e i r  e f fec t iveness .  
Hence, it has been 
This paper dea ls  with 
This study both 
The Def in i t i on  of Research and Development 
Def in i t i ons  of the  content of research and development vary among na t ions ,  
and, f o r  d i f f e r e n t  purposes, within na t ions .  I n  genera l ,  t h i s  study adopts t h e  
d e f i n i t i o n  genera l ly  used i n  t h e  s p e c i a l  l e g i s l a t i o n  a f f e c t i n g  research and 
development i n  t h e  na t ions  discussed. For example, t h e  United Kingdom and 
s e v e r a l  members of t he  B r i t i s h  Commonwealth u t i l i z e  a r e l a t i v e l y  broad 
d e f i n i t i o n  of research,  *'any a c t i v i t y  i n  the  f i e l d  of n a t u r a l  o r  appl ied  
sc ience  f o r  t he  extension of knowledge". 
is a l s o  l inked with research. 
In many count r ies ,  product development 
The French tax l a w  concerning deprec ia t ion  allowances uses a most 
comprehensive d e f i n i t i o n  of s c i e n t i f i c  research  -- a c t i v i t i e s  i n  the  na ture  of 
fundamental research,  applied research or  development work, c a r r i e d  out  i n  
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des ign  departments, l abo ra to r i e s ,  p i l o t  p l a n t s  or experimental  s t a t i o n s ,  or i n  
s p e c i a l  circumstances wi th in  a g r i c u l t u r a l  or i n d u s t r i a l  i n s t a l l a t i o n s ,  and 
having as t h e i r  ob jec t  : 
t h e  discovery and development of new production techniques,  new 
manufacturing processes and equipment, and the  improvement of any 
manufacturing equipment and processes a l ready i n  use; 
t he  discovery and development of new processes  and equipment 
f o r  c o n t r o l l i n g  manufacturing and t h e  improvement of c o n t r o l  
processes  and equipment already i n  use; 
t h e  discovery of new products f o r  new app l i ca t ions  or 
app l i ca t ions  a l ready  known, and the  discovery of new 
app l i ca t ions  of products already known; 
obta in ing  new p lan t  or animal spec ie s  ; 
t he  improvement of t he  f ac to r s  of production and economic 
p r o f i t a b i l i t y ,  i n  p a r t i c u l a r ,  automation and ope ra t iona l  
research,  and the  improvement of production methods and 
techniques; 
p reserva t ion  and conversion of products,  from the  po in t  of 
view of qua l i t y ,  y i e ld  and product iv i ty ;  
improvement of equipment and techniques i n  the  medical and 
ve te r ina ry  f i e l d s ;  
t he  improvement of personal  working and l i v i n g  condi t ions .  4 
I 1  I n  c o n t r a s t ,  some na t ions  do not  go t o  any p a r t i c u l a r  length  t o  de f ine  research" 
or "research and development" o r  "science and technology" f o r  o f f i c i a l  purposes, 
choosing t o  depend on i nd iv idua l  judgments and the  genera l  understanding of 
the  term. 
The Role of P r i v a t e  Research and Development 
Clear ly ,  the  r o l e  of p r i v a t e  undertaking and f inancing of research and 
development v a r i e s  with the  importance of the  p r i v a t e  s e c t o r  of i nd iv idua l  
economies. For t h i s  reason, t h i s  study does not  cover the  var ious measures i n  
t h e  soc ia l i zed  economies f o r  the  encouragenent of sc ience  and technology. As 
can be seen i n  Table 1 covering the United States, even i n  a predominantly 
00 0 
c c v  I rl 
m r l  I rl 
rl 
00 
2 2 ,  I 
0 
0 
U I I  I 
- I  I I 
cy 
W 
m r c  
alu 
4 3  u u  
-4- 
. p r i v a t e  en te rp r i se  economy, the  na t iona l  government may provide the  bulk of the  
funds. However, i n  t h e  case of t he  United S t a t e s ,  t he  grea t  major i ty  of t h e  
work is performed by p r i v a t e  industry and o t h e r  i n s t i t u t i o n s  outs ide  of t he  
pub l i c  sec tor .  
and i n s t i t u t i o n s  doing research and development on military weapon systems. 
companies themselves provide t h e  bulk of the  funds i n  the  case of the  drug, 
chemical, machinery, motor vehicle ,  petroleum re f in ing ,  netal and similar 
c iv i l ian-or ien ted  indus t r i e s .  
Government f inancing is important pr imari ly  i n  the  i n d u s t r i e s  
The 
5 
Vir tua l ly  a l l  t he  R & D of American i n d u s t r i a l  f i rms is  performed f o r  t h e i r  
own account o r  f o r  the  Federal  Government. However, a r e l a t i v e l y  small amount of 
funds ($70 mil l ion  i n  1960) f o r  R & D comes from o the r  sources ,  such as companies 
without R & D programs o r  without spec ia l ized  competence i n  c e r t a i n  f i e l d s ,  
a few indus t r i e s ,  such f inancing i s  p a r t i c u l a r l y  important. For example, 
commercial l abo ra to r i e s  and consulting and engineering service f i rms mainly 
provide B & D services f o r  i n d u s t r i a l  f i rms and o t h e r  organizat ions on a 
con t r ac tua l  bas i s .  
I n  
Methods of Encouragement 
The following are t h e  major methods cu r ren t ly  i n  use i n  t h e  more developed 
na t ions  t o  encourage p r i v a t e  financing of research and development: 
government-sponsored assoc ia t ions  and i n s t i t u t e s ,  pa t en t s ,  and t echn ica l  
a s s i s t ance ,  
investment climate t o  such s p e c i f i c s  as sales by government e n t e r p r i s e s  below 
s tandard  rates. Many of these  methods are no t  mutually exclusive.  In p rac t i ce ,  
they are found i n  var ious combinations, according t o  the  requirements and d e s i r e s  
of the  p a r t i c u l a r  nat ion.  It should also be noted t h a t  i n  general  t h e r e  is g r e a t  
d i f f i c u l t y  i n  measuring the  a c t u a l  e f fec t iveness  of t he  var ious methods descr ibed 
below. 
tax b e n e f i t s ,  
Other p o s s i b i l i t i e s  range from the  broad attempt t o  secure  a good 
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Tax Benef i t s  
The most f requent ly  used and widest v a r i e t i e s  of governmental a i d s  t o  R ti D 
are i n  t h e  na ture  of t a x  bene f i t s .  
t i on ,  l i b e r a l i z e d  depreciat ion allowances, and t a x  c r e d i t s  and s p e c i a l  bene f i t s .  6 
These include tax deduc t ib i l i t y ,  t a x  exemp- 
Current c o s t s  of doing i n d u s t r i a l  research and development, such as wages 
and salaries, purchases of chemicals, e t c . ,  are mostly general ly  deduct ible  
under t h e  usua l  provis ions r e l a t i n g  t o  the  computation of taxable  income. 
count r ies  have such provisions i n  t h e i r  t ax  s t r u c t u r e ,  including Aus t ra l ia ,  
Belgium, Denmark, Greece, Iceland,  I t a l y ,  New Zealand, Switzerland, Turkey, and 
t h e  United S ta t e s .  
Numerous 
Some count r ies  combine such a provis ion with t h e  requirement of governmental 
approval f o r  s p e c i f i c  p ro jec t s .  
expenditures on t h e  development, improvement o r  pro tec t ion  of invent ions c e r t i f i e d  
by t h e  Ministry of Trade and Reconstruction t o  be important f o r  the  n a t i o n a l  
economy. 
For example, Austr ia  allows the  d e d u c t i b i l i t y  of 
A few count r ies ,  notably Norway, allow the  t ax  d e d u c t i b i l i t y  of both c u r r e n t  
cos t s  and c a p i t a l  expenditure for research. The taxpayer ha.s t he  opt ion of 
t r e a t i n g  c a p i t a l  expenditures as an a s s e t  and wr i t i ng  then off over a per iod of 
years  .. 
Also, in most count r ies  g i f t s  t o  independent research i n s t i t u t e s  are 
deduct ib le  from annual income. This has  been the  p r a c t i c e  i n  Aus t r a l i a ,  Belgium, 
Canada, Greece, I re land ,  I t a l y ,  Portugal ,  Sweden, t he  United Kingdom, and t h e  
United S ta t e s .  Some count r ies  maintain a l imi t a t ion .  I n  Aus t r ia ,  only one 
ha l f  of t h e  g i f t  is deduct ible  with a maximum of two percent of income; i n  France, 
up t o  two t en ths  of one percent  of the gross  r e c e i p t s ;  i n  Norway, only t o  
i n s t i t u t e s  i n  which the  s t a t e  i s  a pa r t i c ipan t ;  i n  Spain only wi th in  t h e  framework 
of business  purposes. 
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A v a r i e t y  of tax exemptions also e x i s t s .  I n  many cases the  research 
i n s t i t u t e s  receiving g i f t s  are exempt from taxat ion.  
covers t he  r e l a t i v e l y  l a r g e  and rapidly growing category of nonprofi t  research 
organizat ions,  some of which employ s e v e r a l  thousands of profess iona l  and 
t echn ica l  workers on a wide va r i e ty  of s t u d i e s  f o r  ind iv idua l  business  firms, 
indus t ry  and t r ade  assoc ia t ions ,  and governmental agencies. 
I n  the  United S t a t e s  t h i s  
I n  some count r ies  with a turnover or value-added tax,  a l l  services are 
exempt including se rv ices  rendered by research l abora to r i e s .  The sale of 
plans, models, drawings, etc., by the inventor  i s  t r e a t e d  as a service i n  
Australia, Belgium, Canada, Greece, Switzerland, and t h e  United Kingdom. 
I n  count r ies  where services are  not  exempt from t h e  turnover type of tax ,  
research performed by s c i e n t i f i c  i n s t i t u t i o n s  is usua l ly  exempt (e.g., Aus t r ia  
and t h e  Federal  Republic of Germany). 
and/or research purposes i s  tax-free i n  several o t h e r  countr ies .  
count r ies ,  g i f t s  o r  l egac ie s  t o  i n s t i t u t i o n s  exc lus ive ly  serv ing  cha r i t ab le  
and s c i e n t i f i c  purposes and having an independent l e g a l  s t a t u s  are exempt from 
g i f t  or estate duty o r  are taxable  a t  a reduced r a t e .  
The de l ivery  of goods f o r  s c i e n t i f i c  
In  most 
Several  na t ions  gran t  an exemption from import du t i e s  with respec t  t o  
instruments  imported f o r  nonprof i t  s c i e n t i f i c  research.  I n  Canada, t h i s  i s  
l imi t ed  t o  i n s t i t u t i o n s  es tab l i shed  s o l e l y  f o r  s c i e n t i f i c  purposes and t o  
u n i v e r s i t i e s .  A number of na t ions  do not levy import du t i e s  on s c i e n t i f i c  
equipment o r  apparatus,  as s igna to r i e s  t o  the  i n t e r n a t i o n a l  agreement of 
November 22, 1950, on the  Importation of Educational, S c i e n t i f i c  and Cu l tu ra l  
Materials. 
Some count r ies  provide f o r  more l i b e r a l  deprec ia t ion  allowances f o r  research 
and development f a c i l i t i e s .  I n  Aus t ra l ia ,  bu i ld ings ,  p l an t ,  and machinery 
f o r  such purposes may be w r i t t e n  off i n  a three-year period. I n  Canada, a 
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r ap id  depreciat ion allowance i s  provided i f  t he  research program has received 
p r i o r  approval. An example of another type of t ax  b e n e f i t  is  the  special t a x  
rate granted t o  independent inventors i n  Aus t r ia  on income from pa ten t s  t h a t  are 
considered important f o r  the  na t iona l  economy. 
I n  Spain, en te rp r i se s  which have a very high p r o f i t / c a p i t a l  r a t i o  q u a l i f y  
f o r  p r e f e r e n t i a l  t ax  treatment i f  they earmark a p a r t  of t h e i r  p r o f i t s  f o r  
research. The por t ion  of p r o f i t s  in excess of s i x  percent  of c a p i t a l ,  i f  
inves ted  i n  l abora to r i e s  and research equipment used f o r  t he  en te rp r i se ' s  
purposes, i s  exempt from taxa t ion ,  
of n e t  p r o f i t s .  
The deduction may not  exceed f i f t y  percent  
I n  general ,  the  tax systems of t h e  more developed na t ions  vary considerably 
as  t o  types of taxes  u t i l i z e d ,  rates employed, coverage, d e f i n i t i o n s ,  and 
so f o r t h .  Hence, t he  s p e c i f i c  provisions deal ing with deduc t ib i l i t y ,  exemption, 
o r  o t h e r  s p e c i a l  treatment of research and development do not  y i e l d  
uniform b e n e f i t s  o r  incent ives  among these  var ious nat ions.  
a u t h o r i t i e s  r e t a i n  i n  p r a c t i c e  considerable adminis t ra t ive  d i s c r e t i o n  i n  t h e  
i n t e r p r e t a t i o n  and execution of t h e  r a t h e r  de t a i l ed  and complex t axa t ion  
s t a t u t e s  and regulat ions.  Variations r e s u l t i n g  from t h e  operat ion of these  
f a c t o r s  are not  covered i n  t h i s  study. 
Also, many tax 
Government-Sponsored Associations 
A number of count r ies  have formed o r  encouraged the  formation of var ious 
types of cooperative research assoc ia t ions  and i n s t i t u t e s .  Such j o i n t  research 
ventures  may a t  times be an a t t r a c t i v e  veh ic l e  through which smaller companies 
can sponsor research. They may a l so  be of value f o r  l a r g e r  companies. An 
example is the  B r i t i s h  research assoc ia t ions ,  which were es t ab l i shed  i n  1918 as 
a r e s u l t  of government funding t o  those assoc ia t ions  which a l s o  could obta in  
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' i ndus t ry  support .  
up and given one mi l l i on  pounds s t e r l i n g  t o  ge t  t he  research a s soc ia t ions  under- 
way. It was recent ly  es t imated t h a t  t h e r e  are over  f i f t y  such research 
a s soc ia t ions  covering among then over one ha l f  of B r i t i s h  manufacturing 
The Department of S c i e n t i f i c  and I n d u s t r i a l  Research w a s  se t  
I indus t ry .  
The research a s soc ia t ions  now derive t h e i r  income from two p r i n c i p a l  
sources:  
Research, and t h e i r  members. 
amount subscr ibed by the  i n d u s t r i a l  members. 
assessment of cont r ibu t ions  is usual ly  t h e  s i z e  of t he  company, s i ze  being based 
on c a p i t a l ,  productive capac i ty ,  payro l l  o r  number of  employees, or  on value of  
a c t u a l  output .  
t r ade  assoc ia t ion .  
t h e  government through the Department of S c i e n t i f i c  and I n d u s t r i a l  
The government's con t r ibu t ion  is determined by t h e  
The primary f a c t o r  i n  t h e  
The p r i v a t e  subscr ip t ions  are o f t e n  paid through some form of 
The p r i n c i p l e s  used by the  Department of S c i e n t i f i c  and I n d u s t r i a l  Research 
f o r  support ing the  assoc ia t ions  have undergone some changes over the  years .  
Current ly ,  t h e  Department cont r ibu tes  only when a research a s soc ia t ion ' e  
i n d u s t r i a l  income reaches a certain minimum amount. On reaching t h i s  lower 
l i m i t ,  t he  a s soc ia t ion  receives  a block g ran t ,  which is normally considerably 
less than the  amount of i n d u s t r i a l  income. 
f o r  so-cal led incent ive  g r a n t s ,  u n t i l  i t  reaches an upper grant-earning f igure .  
Beyond t h i s  po in t  t he re  is no fu r the r  a s s i s t ance .  
Income i n  excess of t h i s  is e l i g i b l e  
Other non-grant-earning income is a l s o  obtained i n  r e t u r n  f o r  s p e c i a l  o r  
sponsored research c a r r i e d  out  f o r  p a r t i c u l a r  companies o r  organiza t ions  t o  
meet some s p e c i f i c  need and which does n o t  t he re fo re  form p a r t  of t h e  
a s soc ia t ion ' s  own research program, Other income i s  a l s o  der ived from pa ten t  
and l i cence  roya l t i e s8  (see Table 2).  
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Table 2 
SOURCES OF FINANCING OF 
UNITED KINGDOM RESEARCH ASSOCIATIONS, 1960 
(da ta  i n  thousands of pounds s t e r l i n g )  
Grant 
Earning Other Tota l  
Research Association Income Grant Income Income 
Baking 
Boots and Shoes 
Cast I ron  
Ceramic 
Coal U t i l i z a t i o n  
Coke 
Cotton 
Electrical 
F e l t  
File** 
Flour-Millers 
Food 
F r u i t  and Vegetable Canning 
Furn i ture  
Gelat ine and Glue 
Glass 
Heating and Ventilating** 
Hosiery 
Hydromechanics 
I n d u s t r i a l  E'sycholoey 
Internal Combustion 
Iron and S t e e l  
J u t e  
Lace 
Launderers 
Leather 
Librar ians  
Chalk Lime 
Linen 
Marine Engineering 
Motor Industry 
Bon-Ferrous Metals 
Pa in t  
Paper and Board 
P r in t ing  
Product ion Engineering 
Rubber and P l a s t i c s  
S c i e n t i f i c  Instruments 
Shipbuilding 
Spring** Manufacturers 
S t e e l  Castings 
Coal T a r  
Timber 
Water 
Welding 
Whiting R.C. 
Wool 
TOTAL 
34 
60 
156 
15 3 
268 
113 
309 
259 
10 
4 
60 
47 
18 
33 
1 3  
46 
17 
55 
36 
10 
47 
758 
32 
19 
42 
39 
19 
11 
35 
243 
1 2 1  
12 4 
55 
93 
84 
1 7 1  
81 
43 
30 4 
7 
61  
54 
50 
112 
11 
1 7 1  
4,565 
!7 
-
23 
30 
65 
64 
82 
40 
92 
100 
6 
3 
25 
24 
9 
2 1  
9 
22 
11 
23 
18 
7 
30 
120 
19 
14 
23 
22 
16 
7 
20 
70 
60 
60 
30 
27  
44 
85 
37 
43 
60 
4 
31 
23 
34 
27  
69 
6 
70 
1,725 
-
21 
12 
25 
38 
10 3 
5 
62 
138 
2 
6 
18 
4 
9 
4 
3 
3 
7 
8 
8 
67 
5 
18  
9 
23 
5 
19 
2 15 
20 
72 
10 
18  
19 
148 
32 
40 
24 
4 
11 
13 
1 
3 
59 
1 
50 
1,362 
* 
* 
* 
IL
78 
102 
2 46 
255 
45 3 
15 8 
46 3 
49 7 
18 
7 
91 
89 
31 
63 
26 
7 1  
28 
81 ' 
61  
25 
85 
945 
56 
33 
83 
70 
58 
23 
74 
528 
20: 
256 
95 
138 
147 
404 
150 
126 
38 8 
15 
10 3 
113 
89 
80 
240 
18 
291 
7,652 
-
*Less than 500 pounds s t e r l i n g  
**Operated in assoc ia t ion  with a larger research assoc ia t ion  
Source: 
t o  Vol. XV of Research, London: Butterworths, 1962. 
D.W. H i l l  ( ed i to r ) ,  "The Work of t h e  Research Associations," Supplement 
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The West German research assoc ia t ion  (Deutsche Forschungs-Gemeinschaft o r  
DFG) is a nonprof i t  organizat ion es tab l i shed  i n  1949 using pub l i c  and p r i v a t e  
funds.' I n  1959, t h e  Bonn Government cont r ibu ted  $8.6 mi l l i on  and the  state 
governments $2.3 mi l l ion .  
Soc ie ty  f o r  t he  Endowment of German Science, founded i n  1949 by a group of 
d i s t inguished  c i t i z e n s  who wished t o  a i d  research by p r i v a t e  means. 
Soc ie ty ' s  funds came from over 3,000 organiza t ions ,  business  and i n d u s t r i a l  
f i m s ,  and ind iv idua l s .  
The largest con t r ibu to r  w a s  a p r i v a t e  one, the  
The 
The DFG does n o t  engage i n  research of its own. The membership, and thus 
the  ind iv idua l s  who run i t ,  includes the  ver ious  s c i e n t i f i c  i n s t i t u t i o n s  of 
h ighe r  learning,  t h e  academies of sciences,  and the  major s c i e n t i f i c  s o c i e t i e s .  
The Associat ion provides f i n a n c i a l  a s s i s t ance  f o r  research p r o j e c t s ,  promotes 
cooperation among research inves t iga to r s ,  advises  pub l i c  a u t h o r i t i e s  i n  
s c i e n t i f i c  matters, s t r i v e s  t o  improve r e l a t i o n s  between s c i e n t i s t s  i n  West 
Germany and o the r  na t ions ,  and encourages and t r a i n s  young s c i e n t i s t s .  
The Federal  and state governments are represented  only on those bodies 
wi th in  the  DFG t h a t  have the  power t o  make f i n a n c i a l  dec is ions  on t o t a l  funds 
t o  be made ava i lab le .  The d i s t r i b u t i o n  of funds is made by researchers ,  
se rv ing  on a v a r i e t y  of DFG s c i e n t i f i c  commissions. 
I n  Belgium, an i n i t i a l  g ran t  is provided by t h e  government t o  found the  
var ious  S c i e n t i f i c  and Technical Centers ("Centers s c i e n t i f i q u e s  et  tech- 
niques," c a l l e d  "Centres D e  Groot") .lo 
of indus t ry  pay a compulsory cont r ibu t ion  which is ca lcu la t ed  on the  annual 
sales, the  volume of production, o r  i n  proport ion t o  the  number of employees 
and salaries paid. 
Promotion of Indus t ry  and Agricol ture ,  may con t r ibu te  t o  the  expenses. 
cont r ibu t ions  represent  a f u r t h e r  source of incoue. 
A l l  companies i n  t h e  p a r t i c u l a r  branch 
Governmental organizat ions,  such as the  I n s t i t u t e  f o r  t he  
P r i v a t e  
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Business donations and g i f t s  are f r e e  from normal taxa t ion  and enjoy 
s p e c i a l  t a x  reductions i f  made f o r  cooperative research i n s t i t u t e s .  
experience is another  example of the use of several methods of promoting 
research i n  conjunction with each other.  
The Belgian 
France has  a system of technical  research centers  which are semi-of f ic ia l  
organizat ions,  each of which serve  one branch of indus t ry  and are funded through 
taxes on t h e  products of the industry i t s e l f .  These centers  are cont ro l led  by 
an adminis t ra t ive  counci l  consis t ing of representa t ives  from indus t ry ,  
u n i v e r s i t i e s ,  consumers, and science,  
In  Sweden, during t h e  1940's, a number of branches of indus t ry  (pa in t  and 
varnish,  tannery,  text i les ,  mining, and timber) e s t ab l i shed  t h e i r  own 
cooperative research i n s t i t u t e s ,  with the  a id  of government subs id ies .  Their  
research activities are financed by cont r ibu t ions  from the  government and 
the  i n d u s t r i e s  concerned. 11 
Pa ten t s  
Indus t r i a l i zed  na t ions  general ly  have f a i r l y  extensive pa t en t  systems f o r  
t he  promotion of science and industry.  
company t o  inves t  in R & D so t h a t  it can develop a product o r  process f o r  which 
i t  can secure a temporary monopoly t h a t  can be explo i ted  f o r  p r o f i t .  To some 
exten t ,  a pa ten t  system may unwitt ingly tend t o  encourage the  reverse  e f f e c t ;  
t h i s  would occur when one company obtains a pa ten t  t o  prevent its competitors 
from explo i t ing  a technological  improvement, bu t  does not  exp lo i t  i t  i t s e l f  
i n  order  t o  p r o t e c t  i ts  e x i s t i n g  c a p i t a l  investment. 
Some count r ies  u t i l i z e  t h e i r  patent  systems t o  encourage private indus t ry  
A pa ten t  sys tem may encourage a 
t o  u t i l i z e  the  research performed in  government l abora to r i e s .  The Aus t ra l ian  
S c i e n t i f i c  and I n d u s t r i a l  Research Organization l i censes  the  use of i ts  
-12- 
patented invent ions.  l2 A po ten t i a l ly  important d v i ce  t h a t  has  been c r r i e d  only 
t o  t h e  s t age  of laboratory operation may requi re  a g r e a t  dea l  of developmental 
work before  commercial appl ica t ion  can begin. 
manufacturer may be prepared t o  r i s k  s u b s t a n t i a l  expense on development o r  
too l ing  unless  assured of exclusive r i g h t s  t o  the  invention. 
I n  such circumstances, no 
Technical Assistance 
Government-sponsored o r  maintained l abora to r i e s  and/or i n s t i t u t e s  pay 
provide important technica l  ass i s tance  required by i n d u s t r i a l  f i rms who may 
wish t o  embark on research and development work. 
Reichsans ta l t  was e s t ab l i shed  in 1887 i n  Germany t o  provide Instrument 
c a l i b r a t i o n  and research and t e s t ing  on s tandards,  instruments ,  and materials 
important t o  the  science and industry of t h e  country. The United Kingdom and 
the  United S t a t e s  set up similar agencies i n  1900 and 1901.13 
have been made i n  recent  years  for  engineering o r  s c i e n t i f i c  extension 
s e r v i c e s  t o  indus t ry  along t h e  l i n e s  of the  a g r i c u l t u r a l  extension service t o  
farmers i n  the  United S ta tes .  I n  the United S t a t e s ,  the  National Aeronautics 
and Space Administration (NASA), t h e  c i v i l i a n  agency charged with the  
peaceful  explorat ion of ou te r  space, has  undertaken a technology u t i l i z a t i o n  
program. 
sities and research i n s t i t u t e s ,  is attempting t o  screen the  var ious invent ions 
and o t h e r  t echn ica l  improvements made i n  NASA labora to r i e s  and by NASA 
con t rac to r s  and t o  br ing  promising r e s u l t s  of government-sponsored sc ience  and 
technology t o  the  a t t e n t i o n  of p r iva t e  business  firms who are i n  a p o s i t i o n  t o  
u t i l i z e  them. 
The Physikal ische Technische 
Suggestions 
This program, which draws upon the  resources of a number of univer- 
14 
I n  addi t ion,  the  government can f o s t e r  t he  c rea t ion  of nonprof i t  p r i v a t e  
l abora to r i e s  and research i n s t i t u t e s  throuRh grant ing  t a x  exempt s t a t u s  t o  
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t h e i r  operat ions as w e l l  as t o  t h e  donations t o  such organizat ions.  
i n s t i t u t e s  can undertake a wide var ie ty  of ac t iv i t ies ,  including performing 
research and providing t echn ica l  and economic services f o r  indus t ry ,  providing 
t echn ica l  ass i s tance  i n  development and indus t ry  planning, developing t echn ica l  
manpower and enhancing t h e  a v a i l a b i l i t y  of s c i e n t i f i c  and technica l  resources ,  
and providing l i a i s o n  with and obtaining se rv ices  from fore ign  personnel and 
research organization. 15 
Such 
I n  a few count r ies ,  p r iva t e  tax-exempt foundations are important sources 
of research funds. 
United S t a t e s  on s c i e n t i f i c  work are granted t o  u n i v e r s i t i e s .  
goes t o  i n s t i t u t i o n s  and ind iv idua l  researchers .  
Nearly h a l f  of t he  expenditures of such foundations i n  t h e  
The remainder 
Other Forms of Assis tance 
There are s t i l l  o the r  poss ib le  ways i n  which the  government can f o s t e r  
p r i v a t e  research. 
reduced p r i ces  f o r  s c i e n t i f i c  o r  i n d u s t r i a l  purposes. 
inc lude  chemical and physical  inves t iga t ions  of a i l  kinds. 
Education arranges f o r  t he  donation of c e r t a i n  types of surp lus  government 
equipment t o  educa t iona l  and r e l a t ed  i n s t i t u t i o n s .  
I n  Austr ia ,  t h e  Alcohol Xonopoly sells denatured alcohol  a t  
I n d u s t r i a l  purposes 
The U.S. Office of 
Norway obta ins  funds f o r  research i n  a r a t h e r  unusual way, from the  p r o f i t s  
The soccer  of soccer  pools (a form of p lac ing  wagers on a t h l e t i c  events) .  
pools are organized as a semi-government company with t h e  aim of support ing 
s p o r t s  and research. 
Of t h e  second mi l l ion ,  research gets  200,000 htronm; of t h e  t h i r d ,  400,000 
h/tohWt; of t h e  next  600,000 h/tona; and of each add i t iona l  mi l l ion ,  800,000 
k a n a .  l6 
Of the  p r o f i t s ,  the  f i r s t  mi l l i on  hlrona go t o  spo r t s .  
The proceeds f o r  research are d i s t r i b u t e d  among th ree  semi-governmental 
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research  counci ls  represent ing government, indus t ry ,  and research: t h e  Royal 
Norwegian Council f o r  S c i e n t i f i c  and I n d u s t r i a l  Research, t he  Norwegian Research 
Council f o r  Science and Humanities, and t h e  Agr i cu l tu ra l  Research Council of 
Norway. The Research Council f o r  S c i e n t i f i c  and I n d u s t r i a l  Research a l s o  
provides  advice and guidance to the  ijorwegian I n d u s t r i e s  Research Association. 
The l a t te r  is  supported by voluntary cont r ibu t ions  (0.3% of gross sales 
r e c e i p t s )  by member business  firms. 
As V a n  Hoorn has pointed out ,  t he re  a r e  some coun t r i e s  without any s p e c i a l  
tax incent ive  r e l a t i n g  t o  research whose tax systems viewed as a whole p re sen t  
a more favorable  contex t  f o r  research than some coun t r i e s  which have 
introduced s p e c i a l  measures. General measures t o  s t imu la t e  business  a c t i v i t y  
and out lay  without l i m i t a t i o n  a s  t o  the  purpose of t h e  expendi ture  may create 
a favorable  climate f o r  research within the  o v e r a l l  framework of a n a t i o n a l  tax 
system. For example, governmental p o l i c i e s  to  s t imu la t e  higher  levels of 
bus iness  investment i n  p l a n t  and equipment can a l s o  serve t o  a i d  the  research 
e f f o r t  i n s o f a r  as the  l a t t e r  involves l abora to r i e s ,  o f f i c e  bui ld ings ,  and o t h e r  
r e l a t i v e l y  durable  p l an t  and equipment out lays .  
Various tax mechanisms have been used t o  encourage business  investment 
i n  c a p i t a l  equipment, which usual ly  is t h e  l a r g e s t  po r t ion  of t he  expendi tures  
required t o  commercialize the  r e s u l t s  of new product research and development. 
One such mechanism is t o  allow a port ion of the  investment i n  p l a n t  and 
equipment, as a c r e d i t  aga ins t  t h e  mount  of income tax payable, r a t h e r  than 
merely t r e a t i n g  t h e  i t e m  as a tax-deductible expenditure.  Another method is t o  
shor ten  the  "expected u s e f u l  l i f e ' '  ( t h e  per iod over which deprec ia t ion  charges 
are t o  be w r i t t e n  o f f ) ,  and permit t ing charging a d ispropor t iona te ly  high rate 
of deprec ia t ion  i n  the  earlier years. I n  the  United S t a t e s ,  t h i s  w a s  done i n  
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the  I n t e r n a l  Revenue code of 1954 through allowing such ' ' fas t  write-off" 
methods as double decl ining balance or  sum of the  year ' s  d i g i t s .  
Some Q u a l i f i c a t i o n s  
A given promotional program i n  one country may l ead  t o  des i r ab le  r e s u l t s  
because i t  is designed t o  funct ion i n  the  o v e r a l l  framework of i ts  govern- 
mental  and economic system. 
a d i f f e r e n t  p o l i t i c a l  o r  economic environment, t he  r e s u l t  might n o t  be as 
fo r tuna te  o r  a t  least  no t  t h e  same, because the  measure would lack  the  
support ing elements found i n  t h e  system from which it  w a s  borrowed. 
I f  such a measure were adopted i n  a country with 
Also, some i n d u s t r i e s  may n o t  provide a t t r a c t i v e  oppor tun i t i e s  f o r  
research.  For  example, t h e  chemical and e l e c t r o n i c s  i n d u s t r i e s  i n  most of the  
developed na t ions  f inance and perform l a r g e  amounts of research and development, 
d e s p i t e  tremendous v a r i a t i o n s  i n  governmental a s s i s t ance .  I n  con t r a s t ,  o the r  
i n d u s t r i e s  such as texti le manufacturing and food products ,  almost uniformly 
p a r t i c i p a t e  i n  sc ience  and technology t o  a much lesser degree, almost regard less  
of the amounts of governmentai aid. 
u t i l i z a t i o n  of R 6 D apparent ly  may i n  some cases  c o n s t i t u t e  important 
l i m i t a t i o n s  t o  the  e f f ec t iveness  of measures t o  inc rease  p r i v a t e  fundings and 
undertakings.  
The p o t e n t i a l  oppor tun i t i e s  f o r  the  
Another l i m i t a t i o n  t o  the  e f f ec t iveness  of governmental f inancing of 
R 6 D may be more fundamental. Even i n  the  most i n d u s t r i a l l y  advanced na t ions ,  
expansions of expenditures f o r  research and development may no t  necessa r i ly  
l ead  t o  concomitant increases i n  t h e  production and sale of new production. 
I n  t h e  case of t h e  United States,  where the  g r e a t  bulk of the  R & D e f f o r t  i n  
recent years  has been devoted to  defense and space programs, the  commercial- 
i z a t i o n  of such s c i e n t i f i c  and engineering e f f o r t s  -- what is  o f t e n  r e f e r r e d  
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t o  as llcommercial fa l l -out"  o r  "c iv i l i an  spi l l -over"  -- has been r e l a t i v e l y  
amall  t o  date. 
inc luding  the  spec ia l i zed  na tu re  of the major defense companies and the  lack 
of i ncen t ive  t o  d ive r s i fy  out  of r e l a t i v e l y  low-risk and high-profi t  m i l i t a r y  
markets t o  the  comparatively uncharted area of new product development i n  t h e  
p r i v a t e  economy.17 Some of these  obstacles  may no t  be present  i n  t h e  case of  
research and development e f f o r t s  more c lose ly  r e l a t e d  t o  the  needs of t h e  
c i v i l i a n  economy. Nevertheless,  the  many abandoned product d i v e r s i f i c a t i o n  
a t t empt s  of American indus t ry  ind ica t e  t h a t  t h e  economic b e n e f i t s  of R & D, 
through increased employment and income r e s u l t i n g  from manufacturing and s e l l i n g  
new or improved products,  may no t  b e  expected t o  happen automatically.  
given increment of R & D expenditures may not  y i e l d  any s i g n i f i c a n t  m u l t i p l i e r  
i n  terms of subsequent increases  i n  production a c t i v i t y .  
c i v i l i a n  b e n e f i t s  of such research and development requi re  a longer  ges t a t ion  
per iod  than has  been ava i l ab le  t o  date. 
Numerous reasons have been advanced f o r  t h i s  s i t u a t i o n ,  
A 
Perhaps, t he  major 
Some Findings and Conclusions 
I n  t h i s  survey of a l t e r n a t i v e  methods of encouraging private financing of 
research and development i n  the  more advanced economies, i t  is clear t h a t  no 
s tandard  p a t t e r n  emerges. 
Some of t h e  more general  environmental f a c t o r s  may be important 
determining inf luences  on any governmental e f f o r t s  t o  f o s t e r  sc ience  and 
technology. 
not  a l l  -- of the more developed nat ions.  One such p o s i t i v e  f a c t o r  would be  an 
economic climate which encourages private r isk- taking,  investment, and business  
growth, thus re inforc ing  the  more s p e c i f i c  measures concerned with increas ing  
p r i v a t e  sponsorship and f inancing of research and development. 
Their presence may be taken f o r  granted i n  many -- bu t  c e r t a i n l y  
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Another important inf luencing f a c t o r  is the  e s s e n t i a l l y  p o l i t i c a l  choice 
of each na t ion  as t o  the  des i r ab le  s i z e  of t h e  p r i v a t e  s e c t o r  of t h e  economy 
and, hence, t h e  necessary magnitude of governmental e f f o r t s  t o  encourage 
R & D as w e l l  as o t h e r  p r i v a t e  undertakings. Clear ly ,  t h r e a t s  of imminent 
n a t i o n a l i z a t i o n  of var ious branches of indus t ry  could more than o f f s e t  t h e  
favorable  impacts of s p e c i f i c  R & D incent ives .  
As pointed out  earlier in t h i s  paper, t he re  are four  broad ca tegor ies  of 
government mechanisms which have been employed i n  t h e  more technological ly  
advanced na t ions  f o r  fos t e r ing  research and development: 
research i n s t i t u t e s  and assoc ia t ions ,  pa t en t s  and t echn ica l  a s s i s t ance ,  and 
miscellaneous e f f o r t s  such as donation of surp lus  government suppl ies  t o  
p r i v a t e  l abora to r i e s .  
t a x  incent ives ,  
In t he  case of a developing economy with r e l a t i v e l y  low l e v e l s  of research,  
product development and o v e r a l l  economic growth, r e l a t i v e l y  s t rong  t a x  
concessions might be required.  Mild forms of t a x  b e n e f i t s  such as t ax  
d e d u c t i b i l i t y  o r  l i b e r a l i z e d  depreciat ion may not  s u f f i c e .  
s t imulants ,  such as t a x  c r e d i t s  and tax exemptions f o r  research purchases 
and research a c t i v i t i e s ,  may be required i n  order  t o  provide s i g n i f i c a n t  
incent ives  f o r  higher  levels of p r iva t e  research undertaking. 
might requi re  s t rengthening the  nat ion 's  tax s t r u c t u r e  t o  improve i t s  use as an 
a l l o c a t o r  of resources.  
t h e  government might decide t o  restrict them t o  the  types of s c i e n t i f i c  and 
t echn ica l  e f f o r t s  which are considered t o  be  of p a r t i c u l a r  importance t o  t h e  
development of t he  na t ion ' s  economy. 
I 
Re la t ive ly  s t rong  
This,  in tu rn ,  
To the  extent  t h a t  s t rong  t a x  incent ives  are developed, 
S imi la r ly ,  co-operative research assoc ia t ions  might be fos t e red  i n  s e c t o r s  
of indus t ry  considered t o  be s t r a t e g i c  from the  viewpoint of economic 
development. The establishment of such assoc ia t ions  might r equ i r e  new p a t t e r n s  
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of economic organizat ion involving "half-way houses" between e n t e r p r i s e s  
e n t i r e l y  owned and operated by t h e  government, on t h e  one hand, and t h e  
completely p r iva t e  business companies, on the  other .  
Such research assoc ia t ions  might requi re  i n i t i a l  government funding which 
could be made contingent on a minimum l e v e l  of p r i v a t e  support  and p a r t i c i -  
pat ion.  There are numerous precedents of en te rp r i se s  o r i g i n a l l y  e s t ab l i shed  
by government sponsorship and financing which gradual ly  have been converted t o  
p r i v a t e  ownership and operation. 18 
Incent ive subs id ies  o r  t ax  bene f i t s  could a l s o  be employed t o  encourage 
continued p r i v a t e  p a r t i c i p a t i o n  i n  these  research assoc ia t ions  o r  i n s t i t u t e s .  
Also, t echnica l  ass i s tance  might b e  rendered d i r e c t l y  t o  p r i v a t e  
companies t o  he lp  them in developing a c a p a b i l i t y  t o  car ry  on research and 
development work and I n  obtaining an awareness of t he  p o s s i b i l i t i e s  of t h e i r  
appl ica t ion .  
Because of t h e  long lead times o f t en  involved in obtaining the  commercial 
b e n e f i t s  of research and development, and hence the  uncer ta in ty  i n  obtaining 
f i n a n c i a l  pay-offs, t h e  need f o r  government a s s i s t ance  i n  t h i s  area may be 
more pervasive and extended than i s  the  case of many o the r  p r i v a t e  activit ies.  
The considerable  ex te rna l  economies o f t en  generated by p r i v a t e  research under- 
takings,  of course,  may provide the  j u s t i f i c a t i o n  f o r  s t rong  governmental 
i n t e r e s t  and support  of R & D. 
development is not  a mat te r  which is independent of a na t ion ' s  o v e r a l l  economic 
development p o l i c i e s  and programs but r a t h e r  an i n t e g r a l  p a r t  of e f f o r t s  t o  
increase  product iv i ty ,  e f f i c i ency  , and l i v i n g  s tandards . 
Certainly,  t he  promotion of research and 
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